The food and nutrition status of the rural poor living in extreme deprivation are precarious in the event of catastrophic events occasioned by climate change. This study aimed at elaborating the potential roles of underutilised plant resources as sources of food in the face of climate change. A total of 37 plant species of different growth habits were sighted within the homesteads in the study communities. The commonest plant species around home provide food, medicine, cash, and cultural or spiritual purposes. These included Manihot esculenta (Cassava), Musa sapentium var. paradisiaca (Plantains) Musa sapentium (banana), Citrus sinensis (orange) and Elaeis guineensis (oil palm).
Introduction
Almost 5 billion people across the globe are fed by only half a billion poor smallholder farmers, who are vulnerable to the impacts of climate change; with sub-Saharan Africa having the bulk of the smallholder farmers, where they produce 80% of the food [1] [2] . The livelihoods of these farmers are likely to suffer disproportionately in the face of even slight climatic changes, not to think of extreme changes [3] [4] . In the Niger Delta, like the rest of sub-Saharan Africa, homesteads and their immediate vicinities provide critical support to the livelihoods of the rural poor [5] . The homesteads and the adjoining areas are carefully managed and exploited, by the locals, as source of food, medicine, family nutrition, socio-cultural satisfaction and cash income [5] [6] . The homesteads in sub-Saharan Africa often harbour the home gardens (or compound farms) with diverse assemblage of wild and cultivated species of flora (and fauna), in an amorphous mixture [1] [7] [8], i.e., with no standard pattern of arrangements, except that they adjoin living homes [9] . In forested areas, the vicinity of the homestead also provides refuge to an array of wildlife species that are also exploited by the rural households as bush meat, which in recent times has become scarcer due to overexploitation as result of population boom [10] [11] . The homesteads and their immediate vicinities, therefore, provide food and nutrition security for the rural households, more so in difficult times such as during periods of disaster or ecological disruptions, such as floods, resulting from climate change [1] [7] .
In general, the Niger Delta area is relatively free of significant natural disasters such as earthquakes, tsunamis, violent winds, wild fire, and landslides [12] .
However, the Niger delta is not immune to man-made disasters, and quite prone to flooding due to its low-lying terrain coupled with heavy rainfall regime [13] .
The communities evaluated in this study are found within the plains lying between Orashi River and Sombreiro River, which is prone to severe flash-floods.
Recently (in 2012) the area experienced an unprecedented flood episode that led to the shutdown of oil and gas operations, and large-scale evacuation of entire haod households in the affected villages [13] . The flood, which lasted for a few months, submerged several villages, farmlands, and home gardens, which greatly demoralised the rural folks [13] . This scenario of flash-flood can be used to glimpse into the possible effects of climate change on rural communities in the Niger Delta, given the forecast that climatic change can cause similar events [14] .
The local adaptation mechanisms, therefore, need to be explored in order to confront the severity of effects of climate change on the wellbeing of the smallholder farmers in future [15] . In the Niger Delta, petroleum hydrocarbon exploration activities (such as seismic surveys, land take as well as drilling and completion of exploratory/appraisal wells) commenced in the 1940s, but commercial production started in 1958 [16] . Ever since then, the exploration and production of petroleum hydrocarbon intensified, as the Delta proved prolific with continuous discovery of more oil fields and reserves (both onshore and offshore). There are over two hundred and fifty oil fields in the Niger Delta, resulting in the drilling of oil wells, and installation of hundreds of kilometres flow lines/pipeline, flow-stations, tank farms, and oil export terminals [16] . In addition, gas associated with the production of oil and gas has been routinely flared or vented into the atmosphere until recently (about a decade) when concerns about greenhouse gas emissions heightened. The petroleum hydrocarbon activities that result in ecological damages include discharge of obnoxious gases (through flaring, venting and exhaust emissions), oil/chemical spills, and improper waste handling/disposal. Social challenges are exacerbated by land take and the fallout of adverse ecological impacts, including climate change. In general, the rural inhabitants in the study are smallholder famers and resource poor, living on less than two dollars a day [17] .
Due to concerns with the effects of gas flaring on the environment, including climate change; and the need to improve foreign earnings [18] , Nigeria embarked on a liquefied natural gas (LNG) project. The aim was to harness the country's natural gas resources, leading to the establishment of the Nigerian Liquefied Natural Gas (NLNG) Plant at Bonny Island (Nigeria), with several gas processing plants to supply the processed gas input to the NLNG Plant. One of such plants is the Obite Gas Processing Plant, which is located in the study area -generally a rural setting with subsistent livelihoods. In addition to the gas processing plant, three captive power plants were installed, to valorise the gas that would otherwise be flared, to generate electricity [19] . The electricity generated is distributed to the communities in the study area, as part of "corporate social responsibility" and in a bid to satisfy the "host communities".
At the time of this study, the oil and gas facilities within the study area included 1) a Flow-station (where oil from clusters of well are pooled into a single stream), a Gas Treatment Centre, a Production Cluster, numerous oil and gas wells, and a network of pipelines of different sizes [19] . The ecological and social footprint of the oil and gas industry manifests as potpourri of adverse effects resulting from myriad of technical activities, influx of people in search of oppor- [20] . One of such effects is the expansion of built-up areas, changes in housing types, and destruction of flora around the homesteads to pave way for modern housing types. However, there is a dearth of information on the ecological resilience (in terms of floral diversity) of the areas around homesteads and their role as source of support to rural households in the communities in times of difficulty. The nutritional status of Nigerian families is, perhaps, the most precarious in sub-Saharan Africa: one in three children is either stunted or malnourished, yet another one in five is said to be wasted [21] . To tackle this scenario, [21] reported that Nigeria, together with interested entities, has put in place elaborate intervention measures in the form of food fortification, supplementation and provision of therapeutic foods to the target population, to ensure food security.
Despite spirited intervention by the Nigerian government and other interested entities, the nutritional insecurity of Nigerians does not seem to abate [21] . In general, it has been reported that, over the years, homestead gardens have supported the rural households with provision of additional income, as source of food and augmenting family finances [22] . The plants species found around the homesteads provide nutrients that help to combat "hidden hunger", i.e., nutrient deficiencies among the rural poor in many developing countries [22] , especially during times food scarcities. In the Niger Delta, the area adjoining homesteads are utilised as home garden where selected perennial plant species are left to grow, and annual crops are also grown for food. In addition, the adjoining forests supply not only timber, but also non-timber resources such as medicine, spices, fruits, fibre, and other resources like dyes. Some species such as Garcinia cola, Kola spp, Chrysophyllum albidum and Irvingia gabonencis are exploited mainly for their fruits, but most also have multiples uses (e.g., medicine, fibre, and firewood). In the home gardens, several species are cultivated as for their leaves (vegetables), tubers, roots, corms, different parts that provide food to the folks. Yet, so many other species are tended for medicinal or spiritual values, including plants that are poisonous, which are used for nefarious reasons [5] .
This study was undertaken to assess the floral diversity around rural homesteads in the Niger Delta to determine their roles as source of food (and family nutrition). The study has identified plants reported to have potentials as source of food, especially the underutilised ones, within the vicinity of homesteads of some communities in the Niger Delta. The study also ascertained the potentials of the underutilised plant species for ensuring food and nutrition security of people trapped between material poverty and ecological challenges resulting from hydrocarbon exploitation and compounded by climate change.
Study Methodology/Approach

The Study Area
The study area is characteristically a humid tropical environment, with mean annual rainfall in excess of 2500 mm lasting from April through November, with a short dry spell in-between; and ambient temperatures are above 25˚C [13] . The soils in the study area are generally acidic, loamy sand and support luxurious native vegetation, although mostly in a disturbed state at the time of this study [19] . Apart from the built-up areas, the ecosystem of the area consists mainly of farmlands, fallow re-growth, swamp forests, secondary forests, and isolated patches primary forests (some are left as "restricted places" or spiritual sites).
Characteristics of the Study Communities
The study communities ( Prior to production, exploration activities have been carried out leading to the discovery and commencement of commercial-scale production of crude oil in the Niger Delta. Consequently several oil production facilities were installed, upgraded or decommissioned as the need arose in the course of production and further exploration activities. This has inadvertently affected the ecological setting of the respective communities, as they dramatically transformed from sleepy rural setting to vibrant urban-like communities, with "modern" neighbourhoods springing up alongside rural homesteads [20] .
Survey, Identification and Evaluation of Plant Species
Plant biodiversity was assessed using a mix of methods, which included field identification and sampling along transects, in each of the communities studied.
Transects were cut across the various ecotypes found within and outside the immediate vicinity of homesteads. In addition to transect sampling, interviews
were conducted with the local inhabitants using appropriate plant specimen.
Samples of plants that were not identifiable in the field were brought to the her- 
Results and Discussion
Plant Species Found in the Immediate Vicinity of Homesteads
A checklist of plant species found inside, or within the immediate vicinity of homesteads in the various communities surveyed are shown in Trees (Irvingia gabonensis, "bush mango" and Psidium guajava, Guava), corn (Zea mays) and the herb "Scent Leaves" (Ocimum gratissimum), were seen in five of the eight communities surveyed. The bush mangos and guava trees are grown for fruits, as well as for medicinal purposes. Scent leaves are used as vegetables for making soup and as spices for preparing pepper soup, while corn is consumed in different forms: roasted or boiled and eaten as snack or prepared in other forms such as gruel (pap). Eight of the plant species were sighted in three, or less, communities, including economically important species such as Garcinia kola, Theobroma cacao, Harvea brasiliensis, Dioscorea spp, Anarcardium occidentalis, and Ipeoma batatas. Also, some species with underutilized potentials were also encountered in the study area and they include Chrysophyllum albidum, Artocarpus communis, Anonna muricate, Terminelia cartappa, Amaranthus hybridus and Gnetum africana. A turf of lemon grass was sighted in a compound in the study area, which appeared to be exotic to the area, but the owner was said to have planted it for medicinal purposes.
Plant Species Found in Areas outside the Immediate Vicinity of Homesteads
The plant species encountered in areas outside the immediate vicinity of homesteads, but within a walking distance, from the edge of homestead gardens to the forested areas are shown in Table 2 . These areas comprised of diverse habitats, hence the plant species were segregated into the habitats where they were encountered. The plant habitats in question varied with communities but, basically, four habitat types were discerned including forests, fallow lands, riparian and aquatic.
A total of twenty seven (27) plant species were encountered in all the four habitats encountered, ten (10) of which occurred in more than one habitat. Three Among plant species that occurred in more than one habitats Elaeis guineensis Jacq. (Oil Palm tree) was present in three of the four habitats identified (i.e., excluding aquatic habitat). The oil palm trees were also seen within the homes- 
Local Uses of the Plant Species and Their Roles in Family Nutrition
In sub-Saharan Africa, like most of the developing world, and increasingly even in the developed world, families utilise lands within the immediate vicinities of their houses to grow plants that provide food and nutrition to families [21] . The literature is replete with descriptions of the patterns, purposes, and nomenclatures for this practice, but their basic purpose is to provide social, spiritual, cultural and food resources to their owners [27] . In the poorer communities, such as in sub-Saharan Africa, the neglected plants in the homestead environment provide a form of income security in hard times, and as a source of food/nutrition and medicine at all times [5] [21]. The plant species found around the homesteads or within family compounds are deliberately left for food, medicinal, cultural or spiritual purposes [27] , as source of materials for construction, tools, crafts or spiritual items. In addition, the homestead environment also supplies products that may be exchanged for petty cash to satisfy mundane family needs like buying soap or salt [27] .
Most of the plant species found in the immediate vicinity of the homesteads are edible; some are cultivated for their medicinal or spiritual values, while others serve multiple purposes. Many of the species, such as Magnifera indica, Dacryodes edulis, Persea americana, Carica papaya, Chrysophyllum albidumand Ananas comosus, are grown mostly for their tasty fruits. The species Persea americana, locally called "English Pear", is cherished for its plum, creamy and tasty fruit pulp. Chrysophyllum albidum, known as Udara in local parlance, is grown for its tasty fruits with high commercial value that constitute a veritable source of rural family income [28] . These fruit trees are veritable sources of minerals and vitamins; some of them can supply the recommended dietary average, especially for children. Bitter leaf (Vernonia amygdalina), Ugu (Telferia occidentalis), Sweet Basil (Ocimum brasilicum), "Spinach" (Amaranthus hybridus) and Okazi (Gnetum africana) which are consumed vegetables and their leaves are used as soup condiments [29] . The leaves of Okazi plant are rich in aspartic acid, dietary fibre, proteins and vitamins. They are also rich sources of essential amino acids and minerals, including zinc, magnesium, calcium and [30] . Amaranthus hybridus is reported to supply the body with appreciable amounts of protein, vitamins and minerals [31] .
The species Xanthosoma mafaffa (Cocoyam), Manihot esculentis (Cassava), Dioscorea spp (yams) and Artocarpus cuminis (Breadfruit) , are valuable for their starchy corms, roots and fruits respectively. The cocoyam corms can be eaten boiled or, as it is the case in the study area, as thickening for making special native soups. Cassava is well known for its starchy roots and is locally processed into garri or fufu (loi-loi), but can also be industrially processed into starch, high grade syrup, flour, chips or flakes [32] . Locally, the breadfruit is processed into starchy foods, while the seeds are roasted and consumed as snacks, but they are staple foods in many places on the Pacific Islands [33] . Breadfruit can also be processed into various menus, bread flour or as nutritious feeds for broilers.
Although the Sugarcane (Saccharum officinarum) has known commercial value as source of sugar, they are not grown on commercial scale in the Niger Delta. Sugarcane are grown for consumption as snacks, hence only a few stands were seen around homesteads. Similarly, Cocos nucifera (coconut), are also not grown on any appreciable scale in the study area. They are mostly grown for aesthetics to decorate the landscape around homesteads, but their fruits are also consumed as snacks.
The bush mangos and guava trees are grown for their fruits, as well as for medicinal purposes. The pulp of the bush mango is consumed fresh, while the seeds (Ogbono) are used as thickener in preparing the Ogbono soup, a popular delicacy in the Niger Delta in particular and Nigeria in general. In southwest Nigeria, almost three-quarter of the population consume bush mango (Irvingia gabonensis) as fresh fruits or as soup condiments [22] . Scent leaves are used as vegetables for making soup and as spices for preparing pepper soup, while corn seeds are roasted or boiled and eaten as snack, or the raw seeds are used in making "akamu" (pap).
Some of the species have multiple uses: e.g., Vernonia amygdalina and Telferia occidentalis are also used for medicinal purposes, including serving as therapeutic supplementary nutrition for humans. Apart from its edible fruits, mango leaves are also used to treat several ailments including fevers, stomach upsets and lethargy. Pawpaw and bitter kola, are used to treat several ailments including fevers, stomach upset, lethargy and as laxatives. In addition to these species The "bitter kola" (Garcina kola) seeds are harvested for consumption as stimulant or sold for cash income. Also, fruits of Garcinia kola are used as medicine against several ailments associated with respiratory, circulatory and digestive systems; while ground bitter cola seeds are used as snake repellents and to ward off evil spirits. Bitter kola is also taken on account of poverty or during periods of food shortages. For instance, in a rural location in Southwest Nigeria, 36.7% of the people confessed to have consumed bitter kola (Garcinia kola) as food during hard times [22] .
Species with Future Potentials in Ensuring Local Food Security
Amongst the species identified within the study area, some are not only underutilised, but have great potentials for improving the food security situation in the study area, especially during period of distress occasioned by climate change.
Apart from provision of food and medicine, the underutilised tree species can also contribute to climate mitigation by capturing atmospheric carbon dioxide in their biomass. The underutilised species found in the study area are shown in Table 3 and they include trees and shrubs, and most of them have multiples uses. However, this paper focuses on their uses as food and, their potentials to enhance the resilience of the poor rural inhabitants in the face of climate change thereby ensuring food and nutrition security.
Breadfruit (Artocarpus communis Forst) is an underutilised plant in Nigeria, but provides staple diet in many tropical countries, especially in south Pacific and the Caribbean [33] . The annual production of breadfruit in estimated to be about 10 million metric tonnes, which is less than one-tenth of Nigeria's potential production capacity [34] . It can be cultivated using root cuttings, but its yield is limited by lack of improved high yielding cultivars. The breadfruit is a high value, nutritive fruit that can be processed into diverse types of dishes [33] . The Table 3 . Locally underutilised species with great potentials for local food security. Chrysophyllum albidum trees produce tasty and fleshy fruits called "Udara"
that are eaten as snack and it is very popular across the Niger Delta. Udara is reported to contain appreciable amounts of Vitamins (especially A and C), thiamine and riboflavin [28] . The fruit also contains extractable juice that can be used in making soft beverages, or fermented to produce wine and other alcoholic beverages [37] . In addition, seeds of Udara contain edible oils with high unsaturated fatty acids; the consumption of which can reduce the risk of heart diseases.
The fruit of Dacryodes edulis contains high amounts of energy-boosting carbohydrate and calcium, a nutrient needed for growth and maintenance of healthy bones and teeth. The pulp of Ube also contains fats and oils that can be used to substitute more expensive vegetable oils for both industrial and domestic use. The oil contained in Ube is known to contain linoleic acid, which helps to prevent vascular heart diseases [38] . Also, Dacryodes edulis contains antioxidants, which help to maintain good health and none of its constituents are known to be toxic to humans [38] . The pulp of Avocado fruits contains unsaturated fats and dietary fibre, vitamins, minerals and antioxidants [39] . Persia americana (Avocado pear) fruits are consumed for their creamy pulp, which is known to contain minerals such as iron, potassium, copper, magnesium, and manganese [39] . The pulp of Avocado fruits also contains appreciable concentrations of vitamins A, E and K [39] . Also, Avocado is reported to contain antioxidants in the form of flavonoids, which are important in the regulation and maintenance of the immune system. Consumption of the fruits can supply the body with mono-unsaturated fats, including oleic, palmitoleic and omega-6 polyunsaturated, which helps prevent heart-related ailments [39] . In addition, to fat content, [39] reported that the Avocado fruit can supply appreciable amount of dietary fibre, which aids in the prevention of constipation.
Irvingia gabonensis is a multipurpose tree species that has received researchers' attention [40] . In the Niger delta, Irvingia fruits are often eaten fresh, while the seeds are extracted, dried, ground and used as condiment for making the Ogbono soup (derived from the local name of the tree species). The Ogbono fruit is reported to be nutritious as it contains appreciable amounts of minerals (calcium, magnesium, and sodium), vitamin C, amino acids, fats, and dietary fibre [41] . Although the fruits of Irvingia are consumed as fresh fruits or seeds extracted for soup making, they are underutilized in the Niger delta because the Natural Resources fruit can also be used to make wine, jelly, or jam, while the seeds can be processed into oil or margarine which enhances their availability offseason. The seeds can also be used in the formulation of animal feeds.
Raphia hookeri (Raffia palm) is a very important plant with multiple uses for construction and as source of food. The sap of Raphia, is extracted from the stem and consumed as fresh beverage (non alcoholic), or fermented to produce alcoholic palm wine or distilled to produce gin [42] . Ripe fruits of Raphia contain edible oils [43] , while the trunks can also be manipulated to produce larvae of the beetle (Oryctes rhinoceros) and the weevil (Rhyncophorus pheonicis) that are prepared and served as nutritious delicacies [44] .
Terminalia catappa trees were seen in compounds within the study area. The ripe fruits are often eaten by the local folks who eat the pulp, before breaking the seed coat to eat the nuts. The fruits are reported to contain high amounts of protein, with appreciable composition of the essential amino acids [45] . The seeds of Terminalia catappa are also reported to have high contents of oil with healthy fatty acid profile in accordance with dietary guidelines for edible oils [46] . It is obvious that certain species do not only supply food and nutrition to the rural dwellers, they also have the potential to provide industrial raw materials to support the food and beverages industry. However, there is a need to improve on the methods or processes of exploiting the food potentials of the wild plants. Also, it is imperative to explore and develop varieties of menus possible for the identified plants with great future potentials as sources of food and nutrition. In addition, where possible and necessary, the rural poor should be incentivised to encourage the domestication and exploitation of the foods derivable from wild plant species.
Conclusions
